EAg?^rowser - (25) pedometer sa... | JP 2003156508 A | Tag: S.T1 | Doc: 1 4/25 | Format : FULL 



ft 



W*' 

«-.. 



PAT-NO: JP02003156508A 
DOCUMENT -IDENTIFIER: JP 2003156508 A 



TITLE: 
PUBN-DATE: 



INVENTOR- I NFORMAT I ON : 
NAME 

NAKAMURA, YOSHIO 



ASSIGNEE- I NFORMAT I ON: 
NAME 

HOSIDEN CORP 



ACCELEROMETER 



COUNTRY 
N/A 



COUNTRY 
N/A 



i 

* ■ nr' 

ffl 



APPL-NO: 



APPL-DATE: 



JP2001358297 



November 22, 2001 



INT-CL (IPC) : G01P015/09 



ABSTRACT: 



ft 



m 



-v- — , 



PROBLEM TO BE SOLVED: To provide an accelerometer which can be miniaturize 
and whose costs can be lowered. 

SOLUTION: The accelerometer A which is used for a pedometer used to count 
the number of steps of its carrier is constituted fundamentally so as to be p f; 
provided with a disklike piezoelectric ceramic diaphragm 10 used to detect thf 
magnitude of an acceleration and a substrate 20 to which the diaphragm 10 is 
attached longitudinally, which processes a signal output of the diaphragm 10 
and on which a circuit 30 used to digitally display a number-of- steps counte 
result on a liquid crystal display panel is mounted. 
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. *" NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the acceleration sensor used for a motor 

nervous system measuring instrument like a pedometer etc. 

[0002] 

[Description of the Prior Art] The piezoelectric device as shown in drawing 5 lis ^^c^l^ad^sMsof is used fofthe> 
conventional pedometer in manyfcases^For 101 in drawing, as for a cushioning material and 103,r;£pie^ 
-ceramic plate and|35)2 arei[ a diaphragm and 104 ] [lead5vire.#> 

[0003] If external force acts on the diaphragm 102 attached in the piezo-electric ceramic plate 101, the piezo-electric 
ceramic plate 101 inserted into cushioning materials 102 and 102 will output distortion and the electromotive force 
generated at this time through lead wire 104. About such a piezoelectric device, it is common to be attached on the 
substrate with which the circuit which processes an allotropy child's output signal was mounted. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when based on the above-mentioned conventional example, a 
piezoelectric device is a long and slender configuration, compared with substrate mounting components, from a large 
thing, a big substrate becomes indispensable and there is a problem that it is difficult to attain the whole 
miniaturization. Moreover, if processing which sticks a diaphragm 102 on the piezo-electric ceramic plate 101 is not 
made prudent, since variation arises for the engine performance as an acceleration sensor, not only the components cost 
of a piezoelectric device but processing cost is high, and the problem of being difficult has also attained the whole low 
cost-ization. 

[0005] This invention is created under the above-mentioned background, and the place made into the object is to offer 

the acceleration sensor which can attain miniaturization and low cost-ization. 

[0006] 

[Means for Solving the Problem] The acceleration sensor concerning this invention has composition equipped with the 
substrate with which the circuit which the piezo-electric ceramic diaphragm and said piezo-electric ceramic diaphragm 
of the shape of a disk which detects the magnitude of acceleration are attached in the abbreviation perpendicular 
direction, and processes the detection result of the piezo-electric ceramic diaphragm concerned at least was mounted. 
[0007] As for said piezo-electric ceramic diaphragm, it is desirable more preferably to make it cover with the sheet 
metal with which the both sides consist of a raw material excellent in protection-from-light nature and adiathermic. 
Moreover, the slot with the die length of diameter extent of said piezo-electric ceramic diaphragm is formed on the 
field, and, as for said substrate, it is desirable to prepare the terminal for supporting, after the piezo-electric diaphragm 
concerned has been inserted by said slot, while carrying out electrical connection of one side of the output of the piezo- 
electric ceramic diaphragm concerned to said circuit around the slot concerned. 

[0(M8] Furthermore, in order to detect respectively the magnitude of the acceleration of the mutually different direction 
of n pieces, it is desirable to turn said n piezo-electric ceramic diapl^a^^pn|the direction concerned, and to arrange 
them in said substrate respectively. ------ -^^^m^w- * 

[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. Drawing 1 is a mimetic diagram for the abbreviation perspective view and the decomposition perspective 
view of the pedometer with which drawing 2 built in this acceleration sensor of an acceleration sensor, and drawing 3 
to explain the block diagram of this pedometer, and for drawing 4 explain the modification of an acceleration sensor in 
part. 

[0010] Acceleration-sensor A hung up here is what is used for the pedometer which carries out counting of a pocket 
person's number of steps. The piezo-electric ceramic diaphragm 10 of the shape of a disk which detects the magnitude 



. of acceleration as shown in drawing 1 , The piezo-electric ceramic diaphragm 10 is attached in longitude, and the signal 
output of the piezo-electric ceramic diaphragm 10 is processed, and it has basic composition equipped with the 
substrate 20 with which the circuit 30 (abbreviation among drawing 1 ) for carrying out digital display of the number 
result of pedometers to the liquid crystal display panel 20 was mounted. Such an acceleration sensor A is contained by 
the top case 50 and the bottom case 60 with the liquid crystal display panel 20 of a pedometer, as shown in drawing 2 . 
[001 1] About the piezo-electric ceramic diaphragm 10, the cheap commercial item currently used widely by the 
electronic buzzer etc. is used. This has structure which stuck the piezo-electric ceramic sheet metal by which 
polarization was carried out, and a thin brass plate in the thickness direction. That is, if an impact is added from the 
exterior, the electromotive force with which piezo-electric ceramic sheet metal is proportional to extent of distortion 
and distortion will arise, and this will be outputted as a detection result of the magnitude of acceleration. 
[0012] Both sides of the piezo-electric ceramic diaphragm 10 are covered with the sheet metal 1 1 which consists of a 
raw material which was excellent in protection-from-light nature and adiathermic as shown in drawing 1 . Urethane 
foam is used about sheet metal 1 1 here, and it is sticking on both sides of the piezo-electric ceramic diaphragm 10. As 
for the output level of the piezo-electric ceramic diaphragm 10, it is minute that such sheet metal 1 1 is needed, and 
since this is amplified with the high gain amplifier 3 1 (refer to inside of drawing 2 ), even if whenever [ around the 
piezo-electric ceramic diaphragm 10 / luminosity ], temperature, etc. change slightly, it is for this to appear as a big 
noise and to prevent this. 

[0013] On the field of a substrate 20, the slot 21 (here notching) with the die length of diameter extent of the piezo- 
electric ceramic diaphragm 10 is formed. While carrying out electrical connection of one side of the output of the 
piezo-electric ceramic diaphragm 10 to a circuit 30, the terminal 22 for supporting, where the piezo-electric ceramic 
diaphragm 10 is inserted in a slot 21 is formed around the slot 21. 

[0014] The terminal 22 is connected to pattern wiring formed on the field of a substrate 20 with soldering about the 
back end section, while a long picture-like metal plate is bent and created and it connects with the outside surface of the 
piezo-electric ceramic diaphragm 1 0 by soldering, welding, etc. about the point. It is fixed in the form hung from a top 
where the piezo-electric ceramic diaphragm 10 is inserted in a slot 21 with such a terminal 22. 
[0015] In addition, lead wire 23 is used about the electrical connection of another side of the output of the piezo- 
electric ceramic diaphragm 10, and a circuit 30. Although the edge [ of lead wire 23 ] and field top of the piezo-electric 
ceramic diaphragm 10 is soldering, since sheet metal 1 1 becomes obstructive in this case, it cuts and lacks that part. 
This point is the same also about soldering between the point of a terminal 22, and the outside surface of the piezo- 
electric ceramic diaphragm 10. 

[0016] The circuit 30 mounted in th e ^substrate 20 has become as it is shown in drawing 3 . That is, after amplifying the 
signal outputted from th^i^^^W^^^^^^j^^^^^^^^^^M^^ge^!^^§^^^^ it leads to 1 chip 
microcomputer 32, and A/D conversion is performed, and 1 chip microcomputer 32 — setting - change of acceleration 
~ being based - a pocket person's number of steps -- counting - carrying out the counting concerned - it changes 
into the signal for displaying a result in digital one, and this is outputted to the liquid crystal display panel 20. 
[0017] Since this is inserted in the slot 21 of a substrate 20 and it was made to attach in longitude using the disk-like 
diaphragm 10 ceramic [ piezo-electric ] when based on acceleration-sensor A constituted as mentioned above, the 
dimension of a substrate 20 is small compared with the former, and it became possible to attain a miniaturization in 
connection with this. 

[0018] Moreover, since the electrical connection of one side of the output of the piezo-electric ceramic diaphragm 10 
and a circuit 30 is also completed when the piezo-electric ceramic diaphragm 10 is fixed to a substrate 20 using a 
terminal 22, assembly operation becomes easy. And since it was made to cover with sheet metal 1 1 to both sides of the 
piezo-electric ceramic diaphragm 10, using the thing of a commercial item as a piezo-electric ceramic diaphragm 10, 
even if it does not perform special tuning, variation does not arise for the engine performance. Therefore, it became 
possible to attain large low cost-ization compared with the former also including the point using the cheap commercial 
item currently used widely by the electronic buzzer etc. as a piezo-electric ceramic diaphragm 10. 
[0019] Thus, since a miniaturization and low cost of the acceleration sensor A were realizable, it became possible to 
plan a miniaturization and low cost of a pedometer as ** to this. 

[0020] About the above-mentioned acceleration-sensor A, a design change may be carried out as follows. For example, 
as shown in drawing 4 , slots 21 and 21 are formed in two sides of a substrate 20, and you may make it attach two 
piezo-electric ceramic diaphragms 10 and 10 in this like the above. In this case, it enables them for the piezo-electric 
ceramic diaphragms 10 and 10 to be able to detect the magnitude of the acceleration of the vertical direction, and the 
magnitude of horizontal acceleration, and to attain high performance-ization at this point, s ince that sense lies at rig ht 
^nglesjnutxial^ Moreover, not using Jead wire 23, it may be made to perform electrical connection of another side of 
the output of the piezo-electric ceramic diaphragm 10, and a circuit 30 using a terminal 22 and the same terminal. 
[0021] In addition, the acceleration sensor concerning this invention cannot stop at application of only the above 



•* 

% pedometers, but, naturally can be applied to a shock sensor, a vibration switch, etc. 

* [0022] About a piezo-electric ceramic diaphragm, as long as it is a disk-like thing, what kind of thing may be used. 
Moreover, it does not matter even if it is the gestalt stood and attached on a substrate, without not limiting the approach 
but forming a slot in a substrate also about the installation to the substrate of a piezo-electric ceramic diaphragm, as 
long as it attaches in the longitudinal direction. Moreover, in order to detect respectively the magnitude of the 
acceleration of the mutually different direction of n pieces depending on the object for application of an acceleration 
sensor, n piezo-electric ceramic diaphragms are turned in the direction concerned, and you may make it arrange them in 
a substrate respectively. For example, in the collision safety system of an automobile, when detecting the collision from 
slant in an instant in addition to a cross direction and operating an air bag, it is possible for it to be necessary to use two 
or more acceleration sensors, and to apply to such a system. 
[0023] 

[Effect of the Invention] As mentioned above, since it has the composition that this was attached in the substrate at 
Jo npitude. using the disk-like diaphragm ceramic [ piezo-electric ] when based on the acceleration sensor concerning 
this invention, the dimension of a substrate can be made small compared with the former, and it becomes possible to 
attain a miniaturization in connection with this. Moreover, since it is possible to use commercial items, such as an 
electronic buzzer, about a disk-like diaphragm ceramic [ piezo-electric ], it becomes possible to attain low cost-ization 
at this point. 



[Translation done.] 



